Objectives: Treatment non-adherence has frequently been noticed among people with schizophrenia. Self-stigma towards one's mental illness is believed to be a contributing factor undermining adherence. This study aimed at obtaining empirical support regarding the relationship between psychosocial treatment adherence and self-stigma. Other significant predictors of adherence to psychosocial interventions were to be identified. Methods: Eighty-six people with DSM IV diagnoses of schizophrenia were recruited from psychiatric hospitals and community settings in Hong Kong. Their level of stigma, self-esteem, self-efficacy, insight, psychosocial treatment adherence and demographic data were collected. Multiple regression was used to investigate the adjusted relationship between psychosocial treatment adherence and the selected independent variables. Results: Higher level of self-stigma, poorer current insight on the social consequences of having mental illness, and living with others were found to be significant predictors of poor psychosocial treatment attendance. Better self-esteem and current insight about the negative social consequences were significant predictors of better psychosocial treatment participation. Self-stigma and self-esteem exhibited the strongest contributions to psychosocial treatment adherence. Conclusions: Selfstigmatization is associated with the level of treatment adherence among people with schizophrenia, and its negative effect was found to intensify along the selfstigmatization process. Further studies to enhance understanding of self-stigma and improve treatment adherence are suggested.
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Mental illness is an intractable condition accounting for approximately 12% of burden among all disease groups (World Health Organization, 2001) . It is estimated that 0.3% of people in Hong Kong have severe mental illness (Hong Kong Government, 1995) . This estimation is translated to more than twenty thousand Hong Kong citizens. In China, it is assumed that more than 4 million people have schizophrenia (Philips, Yang, Li, & Li, 2004) . The use of antipsychotic medication is effective to reduce psychotic symptoms and relapse rate among people with schizophrenia (Manchanda & Norman, 2003; Rittmannsberger, Pachinger, Keppelmuller, & Wancata, 2004; Zygmunt, Olfson, Boyer, & Mechanic, 2002) . However, evidence suggests that antipsychotic medication alone is insufficient to enhance role functioning, promote independent living, decrease symptom severity, Corrigan et al. (2006) (see Figure 1) . People with severe mental illness are firstly aware of the public stigma, then agree with it, and eventually self-concur with those stereotypes applying to their own. Finally, this internalized stigma erodes their self-esteem and self-efficacy (Corrigan, Watson, & Barr, 2006; Holmes & River, 1998) . The relationship between self-stigma, selfesteem and self-efficacy is not simply linear. Instead, they are believed to act in a vicious cycle blocking the person's recovery. Individuals with low selfesteem tend to have poor self-worth and self-acceptance and readily attribute negative circumstances to their own cause (Crocker, Alloy, & Kayne, 1988; Weiner, 1995) . Those with low self-efficacy are more vulnerable to believing that stigma-relevant stressors exceed their coping demand (Major & O'Brien, 2005) . Stigma-relevant stressors refer to the uncertainty experienced by individuals regarding their social identity (Major & O'Brien, 2005) .
People with schizophrenia may fail to seek care to avoid possible sources of public stigma (Cooper, Corrigan & Watson, 2003) . They are apt to avoid social interaction (Holmes & River, 1998) and appropriate help seeking psychosocial treatment such as following instructions, seeking improvement, and cooperation with other participants and mental health professionals (Tsang, Fung, & Corrigan, 2006) . Unfortunately, premature termination of treatment is frequently noted among them (Tarrier et al., 1998) . Evidence from the study of Epidemiological Catchment Area reported that more than 70% of people with severe mental illness refused to pursue psychiatric interventions (Regier et al., 1993) . Poor insight towards one's own mental disorder Lysaker, Bell, Milstein, Bryson, & Beam-Goulet, 1994; McEvoy et al., 1989) may act as a possible barrier to treatment adherence. Interestingly, self-stigma towards one's mental illness may reduce individuals' willingness to utilize psychiatric services (Watson & Corrigan, 2001 ).
Self-stigma occurs when the person internalizes negative stereotypes about mental illness. It, in turn, results in self-prejudicial and self-discriminatory reactions that turn in against oneself (Corrigan, 1998; Corrigan & Watson, 2002) . The process of self-stigmatization may easily be understood in terms of a three-tier mechanism proposed by improve illness management, and raise subjective life satisfaction (Glynn, 2003; Mueser & Bond, 2000) . Psychosocial treatment is therefore integrated with pharmacological intervention to promote beneficial outcomes. The knowledge base of psychosocial treatment has been enriched by recently accumulating empirical support (Mueser & Bond, 2000; Watson & Corrigan, 2001) . Supported employment, family intervention, social skills training, and cognitive behavioral therapy are well known examples of evidence-based psychosocial treatment (Bellack, 2004; Glynn, 2003; Mueser & Bond, 2000) . Reviews (Bustillo, Lauriello & Keith, 1999; Glynn, 2003; Mueser & Bond, 2000) suggest that supported employment services could enable individuals with schizophrenia to find and keep competitive employment, whereas family intervention is effective for relapse prevention. Moreover, social skills training and cognitive behavioral therapy are shown to be useful for, respectively, promoting social functioning and alleviating negative symptoms among people with schizophrenia.
In order to derive the benefits of intervention, it is essential for people with schizophrenia to adhere to their treatment regimen (Watson & Corrigan, 2001) . Psychosocial treatment adherence refers to their level of attendance and participation for the prescribed evidence-based treatment such as family intervention, supported employment, and social skills training. Those who adhere to treatment regimens should demonstrate good treatment "participation" and "attendance" simultaneously. "Attendance" is defined in this study as the frequency with which an individual has kept the appointments towards prescribed treatments, and their punctuality of attending treatments. "Participation" refers to an individual's engagement in article 96 P s y c h i at r i c R e h a b i l i tat i o n J o u r n a l Participants were 39.92 + 8.00 years of age, with forty-four of them males (51.2%). They had on average suffered from schizophrenia for 13.56 years (SD = 8.7), and had been admitted to inpatient psychiatric hospitals 4.07 times (SD = 4.23). Based on scores of the Scale to Assess Unawareness of Mental Disorder, participants were found to have delusion (N=11; 12.8%), hallucination (N=18; 20.9%), poor social judgment (N=17; 19.8%), blunt affect (N=24; 27.9%), avolition (N=22; 25.6%), anhendonia (N=13; 15.1%), poor attention (N=12; 14.0%) and poor social relationship (N=19; 22.1%). The above information was obtained from the medical record of participants, the day-to-day observation, and clinical assessments conducted by the occupational therapists. Thirty-four of them received inpatient services (N=34; 39.5%), and the remaining were outpatients or day-patients (N=52; 60.5%). All of them had received psychosocial treatment for the past three months before the study. Psychosocial treatment referred to the social, educational, occupational, and cognitive-behavioral treatments which aimed at improving role functioning and recovery of people with mental illness (Barton, 1999) . Psychosocial treatment was operationally defined in this study as an evidence-based intervention which included social skills training, vocational rehabilitation, cognitive behavioral therapy, and family interbehaviors (Weiss & Ramakrishna, 2001 ), which in turn undermine their treatment adherence (Corrigan, 2004; Watson & Corrigan, 2001 ). Furthermore, their feeling of hopelessness and incapability that results from self-stigmatization would further undermine their willingness to participate in and attend treatment. They may find that their conditions cannot be improved, or believe that they cannot cope with the demands of treatment (Fung, Tsang, Corrigan, Lam, & Cheung, 2007) . Given the above, recovery of people with schizophrenia is undoubtedly impeded by self-stigmatization (Corrigan, Watson, & Barr, 2006; Ritsher, Otilingam, & Grajales, 2003; Ritsher & Phelan, 2004; Tsang & Chen, 2007) .
Self-Stigma of People with Schizophrenia
Although self-stigma is believed to be negatively related to treatment adherence, we are unaware of any empirical evidence that has demonstrated this relationship. This study therefore aimed at obtaining empirical support regarding the hypothesized relationship between psychosocial treatment adherence and self-stigma using a cross-sectional observational design. We hypothesize that people who endorsed self-stigma were more likely to demonstrate poorer health seeking behaviors in terms of treatment participation and attendance. In addition, its relationship with perceived stigma, self-esteem, self-efficacy, insight, and certain socio-demographic variables among people with schizophrenia was examined.
Method Participants
Between July 2004 and February 2005, 86 adults in Hong Kong who were diagnosed by certified psychiatrists to have schizophrenia using DSM IV criteria were recruited from the day hospitals at Kwai Chung Hospital and the vention. The main vocational rehabilitation services provided to participants were supported employment and sheltered workshop training. Family intervention consisted of family psychoeducation and psychological support counseling. Social skills training included demonstration and role-play exercises in promoting the social functioning and competency among participants. Cognitive behavioral therapy aimed at alleviating hallucinations and delusions. Participants were educated at least to elementary school level. They did not have diagnoses of developmental disabilities or substance abuse of illegal drugs and/or alcohol.
Eighteen experienced occupational therapists working in these hospital and community settings were invited to join the research study. They had worked in the field of psychiatric rehabilitation for an average of 8.83 years (SD = 4.21). They had provided direct psychosocial services to the participants for more than three months. They assisted in rating the therapistadministered questionnaires such as the Psychosocial Treatment Compliance Scale, the Signs and Symptoms Checklist of the Scale to Assess Unawareness of Mental Disorder, and the Demographic Data Collection Form. In order to ensure the fidelity of their involvement, they went through a training session which familiarized them with the administration procedure of the questionnaires and case recruitment. All occupational therapists were blind to the research design of this study.
Instruments
The Psychosocial Treatment Compliance Scale (PTCS) (Tsang, Fung, & Corrigan, 2006 ) was used to measure the level of adherence of people with schizophrenia to prescribed psychosocial treatment. The PTCS is rated on a five-point Likert scale ranging article article from "Never" to "Always." It is scored according to the day-to-day observation by the case mental health rehabilitation professionals. Better adherence to prescribed psychosocial treatment is expected for those who receive higher scores on the PTCS. Good to excellent test-retest reliability, internal consistency, convergent validity and structural validity have been reported. The rating of PTCS was based on participants' average performance on various psychosocial treatments as judged by the occupational therapists. The time period of rating was based on the past three months prior to the face-to-face interview being conducted. Exploratory factor analysis shows that it consists of two subscales, "Participation" (12 items) and "Attendance" (5 items). "Attendance" refers to the actual presence as reflected by the frequency of appointment keeping and record of attendance. Sample items included "attended prescribed psychosocial treatment on time" and "continued to participate in all psychosocial treatment and avoid premature treatment termination." "Participation" assesses the dimension of cooperation and engagement in psychosocial treatment. Examples of items included "was willing to follow therapist instruction" and "was willing to review topics discussed in previous psychosocial treatment sessions." The "Participation" and "Attendance" subscales are highly correlated with r = .85 (p< .01) which implies that the nonattending individuals tend to have poor participation in psychosocial treatment at the same time.
The Chinese Self-Stigma of Mental Illness Scale (CSSMIS) (Fung, Tsang, Corrigan, Lam, & Cheung, 2007) consists of four subscales measuring perceived stigma and self-stigma pertaining to mental illness. The construction of this scale is based on the psychological mechanism of selfThe three general questions of the Scale to Assess Unawareness of Mental Disorder (SUMD; were used to measure the current and retrospective insight of having mental illness, understanding medication effects, and awareness of the social consequence of having mental illness. Higher score indicates poorer insight. The subscales of awareness and attribution of symptoms were excluded for this study. Participants who were symptomatically stable without demonstrating any forms of psychiatric symptoms, corresponding symptom-specific awareness and attribution items were scored as "not applicable." The significant amount of missing data (up to 42 for some items) limited the use of a meaningful regression analysis to make sense of the awareness data.
Demographic data of participants were collected by the Demographic Data Collection Form. Case occupational therapists completed this form based on the medical record of participants.
The psychometric properties of the above instruments are summarized in Table 1 .
Data Collection
Two research assistants from The Hong Kong Polytechnic University who were qualified occupational therapists and had experience conducting face-to-face interviews were recruited for data collection. The fidelity of questionnaire administration was ensured through discussion and role play demonstration among corresponding author and research assistants. Before data collection, research assistants explained the general information of the study to participants. After obtaining their written consent, research assistants completed the questionnaires including the Self-Stigma of Mental Illness Scale, the Rosenberg Self-Esteem Scale, the Self-Efficacy Scale and the Scale to stigmatization proposed by Corrigan, Watson and Barr (2006) . Perceived stigma is measured by "Stereotype Awareness," and the three levels of self-stigma are respectively measured by "Stereotype Agreement," "SelfConcurrence," and Self-Esteem Decrement." Each subscale contains the same 15 items with different introductory clauses. The introduction for "Stereotype Awareness" is "I think the public believes…," whereas the one for "Stereotype Agreement" is "I think…" The introductory clauses for "SelfConcurrence" and "Self-Esteem Decrement" are "Because I have a mental illness…" and "I currently respect myself less…," respectively. Each subscale consists of 13 negative items (e.g., "most persons with mental illness are dangerous") and two positive items (e.g., "most persons with mental illness are mostly geniuses"). Higher score indicates higher level of stigma. Satisfactory psychometric prosperities have been reported for CSSMIS.
The 23-item Self-Efficacy Scale (SES; Sherer et al., 1982) consists of two subscales measuring general self-efficacy (17 items) and social-efficacy (6 items). Examples of the general and social self-efficacy are "When I make plans, I am certain I can make them work" and "I do not handle myself well in social gatherings," respectively. The Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965 ) comprises 10 items measuring global self-esteem. Examples of items include "On the whole, I am satisfied with myself" and "I wish I could have more respect for myself." The negative items of SES and RSES are converted for scoring. Higher score for SES and RSES represents higher self-efficacy and self-esteem, respectively. Those scales were reported to have good psychometric properties.
article ed independent variables were associated with "Participation" and/or "Attendance" with p<.2. This criterion was set to reduce the probability of excluding important variables for analysis (Bendel & Afifi, 1977) . Independent variables which had obvious uneven distribution of sample and/or missing data were excluded. According to the selection criteria, "accumulated length of stay," "number of previous admission" and "the awareness and attribution subscale of the SUMD" were excluded as they had remarkable missing data. Meanwhile, "Martial status," and "certain living and financial conditions" were excluded as they had marked uneven distribution of samples.
Assess Unawareness of Mental Disorder via face-to-face interviews. The Psychosocial Treatment Compliance Scale, the Demographic Data Collection Form, and the signs and symptoms checklist of the SUMD were completed by occupational therapists who went through a training session offered by the first author to ensure their quality of instrument implementation.
Data Analysis
Statistical Package for the Social Science version 11.0 was used for data analysis in consultation with our departmental biostatistician. Descriptive statistics were employed to summarize the score distribution of the questionnaires. Skewness and kurtosis were used to test the normality of mean test scores of questionnaires, whereas the presence of outliers was detected by z-score. Independent t-test was conducted in order to evaluate the difference of adherence behaviors among the participants from different clinical settings. Multiple regression using forward selection was employed to explore the adjusted relationship between psychosocial treatment adherence and selected independent variables. The change in adjusted R 2 was used as the index to indicate the percentage of total variance accounted for the regression models by each significant independent variable. Independent variables which did not provide sufficient contribution to treatment adherence on bivariate analytical investigation were eliminated (Tabachnick & Fidell, 2001 ). The select- 
Results

Test Scores
The mean score and standard deviation of each test score are summarized in Table 1 . No violation of mean test scores was noted as the index of kurtosis (-1.184 to -.007) and skewness (-.544 to .773) were within satisfactory limits. Moreover, no univariate outlier was detected. The largest absolute zscore of items was 2.87 which was smaller than the criterion of |3.29|.
Independent t-test
The findings suggested no significance across settings on levels of psychosocial treatment participation (t(84)= 1.806; p= .075) and attendance (t(84)= .482; p=.631). No significant difference on psychosocial treatment adherence was noted among the two groups.
Correlational Analyses
Correlations between the "Participation" and "Attendance" subscales of the PTCS, and the subscales of Chinese Self-Stigma of Mental Illness Scales, the Rosenberg SelfEsteem Scale, the General and Social Self-Efficacy Scale, and the three current and retrospective items of the Scale to Assess Unawareness of Mental Disorder reached the Bendel et al.'s criterion (1977) . Their values of the Pearson product-moment coefficient of correlation are summarized in Table 2 . These subscales and items were selected for the regression analysis.
Regression Analyses
"Participants" and "Attendance" were separately treated as the independent variable. Socio-demographic data of participants including their gender, financial status, and living conditions, matched the inclusion criteria and were chosen for the regression analysis of the two subscales of PTCS respectively. After the forward stepwise procedure, the regression model treatment attendance. Living with others referred operationally to those who lived in halfway houses, with their divorced partners, or with their children. Instead of comparing with other living conditions, this finding suggested that people who lived with others showed poorer psychosocial treatment adherence than those who did not. These variables accounted for 29.7% of the total variance. No increment on variance explained was found after including all the sixteen independent variables in the regression model. Selfconcurrence of the stigmatization contributed most for treatment non-attendance (β= -.424; p<.01).
Discussion
Our findings suggest that self-stigma would lower psychosocial treatment adherence of participants. The findings show that self-stigma is associated for "Participation" and "Attendance" were generated. The models are presented in Tables 3 and 4 . The excluded insignificant independent variables are also shown in the tables.
Better self-esteem and current insight on the social consequences of mental illness were found to be significant predictors of better psychosocial treatment participation. The two variables explained 29.9% of the total variance. If all of the sixteen independent variables were included in the regression model, the percentage of total variance explained was found to slightly increase to 35.3%. The strongest contribution was self-esteem (β= .414; p<.01).
Higher level of self-stigma, poorer current insight on the social consequences of mental illness, and living with others were found to be significant predictors of poor psychosocial (Cuffel, Alford, Fischer, & Owen, 1996) . People with schizophrenia who are not aware of their psychiatric conditions may believe that they do not need to receive psychiatric interventions (Rusch & Corrigan, 2002) and thus refuse to adhere to the prescribed psychosocial treatment. On the contrary, those who are more aware of the negative social consequences are more willing to improve their symptoms by adhering to psychiatric intervention.
Our results on predictors of the "participation" factor of treatment with psychosocial treatment adherence for people with schizophrenia. Our results suggest that once the people with schizophrenia concurred with public stigma and internalized it, they were likely to show poorer adherence to psychosocial treatment. A possible reason is that they seemingly wanted to keep their mental illness secret by abandoning seeking (Cooper, Corrigan, & Watson, 2003) and utilizing psychiatric services so as to avoid further discrimination (Corrigan, 2004) . This is in line with our finding that the selfconcurrence subscale of self-stigma predicted "attendance." This finding also provides indirect evidence to the three-tier mechanism of self-stigmatization (Corrigan, Watson, & Barr, 2006) that the adherence behavior is affected only at the late stage at the level of self-concurrence but not at earlier stages such as stereotype awareness and agreement.
Most of the insight subscales were found to be associated with "Participation" and "Attendance" of the PTCS. Specifically, current awareness on the negative social consequences of mental illness was significantly associated with psychosocial treatment participation and attendance. These findings are consistent with earlier research (Lysaker, Bell, Milstein, Bryson, & Beam-Goulet, 1994 ) that insight is a significant Adjusted r 2 = .299 (Only including the significant independent variables) article adherence also yielded interesting points of discussion. People with schizophrenia who had low selfesteem demonstrated poorer psychosocial treatment participation. This is in full agreement with our literature review that individuals with low selfesteem often endorse hopeless feelings (Rosenfield, 1997) and do not believe in the beneficial effects of psychiatric services (Watson & Corrigan, 2001 ). This results in poorer adherence behaviors. Our findings further support the mechanism of self-stigmatization that self-esteem decrement would undermine treatment adherence. Surprisingly, unlike self-stigma, insight and self-esteem, the relationship between self-efficacy and psychosocial treatment adherence is at odds with our study. A possible explanation is psychosocial treatment is therefore urgently needed. We suggest that goal attainment programs (GAP; Ng & Tsang, 2002) and motivational interviewing (MI; Miller, 1983) which help people with schizophrenia develop realistic life goals and insight are promising interventions to enhance treatment participation. As stigma creates irrational fears (Gibson, 1992) which may interfere with the psychological well-being of individuals (Dryden, 1995) , we propose that cognitive behavioral therapy (Holmes & River, 1998; Kingdon & Turkington, 1991) is also helpful to normalize individuals' stigmatized ideas.
People in Hong Kong and mainland China have shared similar cultural values such as Confucianism and familthat the effect of poor self-efficacy on psychosocial treatment adherence is mediated through other predictor variables. The mechanism remains elusive at this stage. Further efforts should therefore be put towards unveiling the mediating relationship between selfefficacy and other variables in undermining treatment adherence.
Individuals who are self-stigmatized are likely to avoid engaging in appropriate help-seeking behaviors (Weiss & Ramakrishna, 2001 ). Failure to promote treatment adherence would inhibit treatment outcomes and act as the barrier for the recovery of people with schizophrenia (Swanson et al., 1997) . Effective intervention which may help them to reduce their self-stigma and thus improve their adherence to Adjusted r 2 = .297 (Only including the significant independent variables) ism. In Hong Kong, the lay belief towards people with schizophrenia is largely influenced by Confucian values and familism (Furnham & Chan, 2004; Wong, 2000) . The deviant behavior of mental illness is regarded as the absence of moral standard, and it would violate the harmonious social relationship expected by Confucianism . In addition, people with severe mental illness create enormous shame to the family, and affect the reputation of the family . In order to "save face," people tend not to disclose that they have a family member who has mental illness (Furnham & Chan, 2004) . These culturally specific values explain why people in Hong Kong in general hold a more negative attitude towards people with schizophrenia, and exaggerate stigma towards mental illness compared with the western societies (Furnham & Chan, 2004; . Given the above, it makes sense to suggest that the problem of self-stigma among people with schizophrenia in Hong Kong and probably the mainland China is more severe than the western civilization. Our finding may partially explain the underlying reasons why stigma towards mental illness is so highly endorsed in China. Further research with appropriate cultural adaptation is required to better explain this phenomenon.
There are several limitations to this study that need to be considered in future research. First, this cross-sectional observational design restricted the possibility of examining the causal relationship between self-stigma and psychosocial treatment non-adherence, and unveiling the longitudinal process of stigma integration. Second, no inter-rater reliability between the raters of the current study was established for the Psychosocial Treatment Compliance Scale. Third, a small portion of people with schizophrenia who demonstrated extremely poor mental function and treatment adherence had been excluded during the recruitment process. Generalization of findings would then be limited to those who refused to join the prescribed psychosocial interventions. Furthermore, we did not look into some mediating factors such as therapeutic alliance, positive symptoms, cognitive deficits and severity of illness of individuals. The adherence behavior of individuals towards different types of psychosocial interventions should also be examined.
